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need^ of students preparing to be assifstant theatre managers^ thisf 
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occupations cluster^ iiart of a set of 55 packTages^f or metric 
,1 ' instruction in dif f erent occupatidns. The pac-icage is intended for 
' ■ . - students who already Jcnow the occupaiiional terminology/ measarement 
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ac-civitles/ and supporting information in the form^of text>_ 
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included. At^^the back ft)f the package are ob j^ective-based evaluation 
items/>a page of answers* to the exercises and tests, a list pr metric 
materials needed for the activities, re.f ©irences, ' and a list of 
suppliers. The material is designed .to accommodate a variety of 
^ '.individual teaching and learning styles, e.g., independent s;tadyv • 
c small group, cr whole-class activity. Exercises are intended to 

facilitate experiences with measurement instruments^ tools, and* ^ 
devices used in this occupation, and job-related <^sks of estimating - 
' and measuring. Onit I, a general introduction to the metric system^f 
measufement, provideis informal^ , ha'nds-on experiences for the 
students. Thas unit enables students to become familiar with the 
basic metric units; their- symbols, and measurement instruments; and 
to develop a set of - m^tal references for metric values. The metric 
system- of notation ;^also is explained. Onit 2 provides the metric 
terms which are, used in this occupation and.g4.ves experiende with 
occupational measurement tasks.. Onit 3 focuses on job-related metric 
equivalents and their relationshiips. Onit 4'provides experience with, 
recognizing and^sing metric instruments and tools in occupational^ 
measurement tasks. It also provides experience in comparing metric 
and customary measurement instruments. Onit 5 is designed to give^ 
students practice in' ^converting customary a^^-^^tric measurements, a 
skill>considfl^ed useful during th^, transition to^metric in each ^ 
occupation. (BD) 
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TEACHING. AND LEARNING. 
THE METRfC SYSTEM ' . 



\ This metric instructional package was designed to meet job-related 
' \^,metrtc measurement needs of students. To m this package students 
'should already know the occupational terminology, measurerdent 
.terms, and tools currently in use. these material^ were prepared with 
the help of experienced vocational teacjiers, reviewed by experts, tested 
in classrooms in different parts of the United States, and' revised before 
distribution. 

: I- ■ . ■ 

Each of the five units of instruction contains performance objec-^ 
tives, learning activities, and supporting information in the form of 
text, exercises, and tables. In addition, suggested teaching techniques 
are inriuded. At the Ijack of this package are oHjective-based evaluation 
items, a page of answers to the exercises and tests, a list of ^metric 
. materials needed for the activities, references, and a list of suppliers, 



''Classroom experiences with this'instructional package suggest the 
'following teaching-learning strategies: 

1'. Let the first experiences be informal to make 'learning ,the metric 
' system fiin. ' ' 

2. Students levn better when rhetric units are compared to familiar 
objects. Everyone should learn to "think wtric." Comparing 
i metric units to customary units can be confusing. 

' 3. Students will learn quickly to estimate and measure in metric units 
by;'doing." ' , . « 

y ■ 

Stddents should have experiencft with measuring activities before 
getting too. much information. 

Move^through ,the units in an order wh'ich emphssizes the sim- 
plicity of the 'metric system (e.g., length to area to volume). 

Teach one concept«t a time to avoid overwhelming students with 
9 .too much material. ' ^ ^ 

Unitl is a'general introduction to the metric system of meaSuh- 
meht wto provides informal, hands>pn experiences for the stuoentsl 
This unit enables students 'to become familiar with the basic metric 
units, their symbols, ^nd measurement instruments; and to develop a 
set of mental references' fg/metric values. The metric system of nota- 
fi««^i.n i5 explained. . ^ * 




5. 



6. 



Unit 2 provides the metric terms which are used io this otcupation" 
and gives experien^^i^nth occupational measuj^ment tasks. 

Unit 3 fpcuses on job-related metric equivalents and their relation- 



Unit 4 provides experience with recognizing', and using metric 
, instruments and tools in ocfcu{)ational meai^urement tasks, lUlso pro- 
vides experience in comparing" metric and customary measurement in- 
struments.' '. , i \ D 

' Units is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during the transition to metric ih each 
.occupation. • . ; ' / 

Using Thes^ Instructional Materials ■ . 

■ This package was designed to help students learn a core of knowl- 
\ edge ibout the metric system which they will use on the job. The ■ 
lexerciies facilitate experiences with measurement instruments, toojs, 
uid devices used in this occupation and'job-relaJ«d tasks of estiraiting 
ahd^measuring. ■ " ' . 

This -structional packags also was designed to accommodate a 
variety of individual teaching and learning stj'les. Teachers are encour- 
aged to, adapt these materials to their own classes. For example, the 
information sheeis may be given to students for self-study. References 
may be .used as supplemental resources. Jxercises may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
. materials cai|i be expanded by the teacher. 
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UNIT 



SUGGES^DTEACE^G SEQUENCE 



L These introducWry exercises may require 
two' or three teaching periods jor all five 
areas of measurement. 

2. Exercises should be followed in the ojfQer 
given to best show the^relationship 

, between length; area^ and voli}me. 

3. Assemble the metric measuring devices 
^ (rules, tapes, scales," thermometers, and 

measuring containers) and objects to be 
measured.* 

4. Set up the equipment at work stations 
for use by the whole class or as individu- 

. alized resource activities. ' n 

5. Have the students estimate, measure, and 
.record using Exercises 1 through 5. 

6. Present4nformation on notation and 
make Table 1 available. 

7. Follow up with group discussion of 
activities. 



*Other school departments may have devices which 
can be used. Metric suppliers are listed in the reference 
sifction. 

J 
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OBJECTIVES ■ " ■ . • 

J ^ ^ , ........ , 

' •••-•••'-•■-■■( . « . - ^ 

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, 
Temperature Exercises, using the metric terms and raeasuremen(device8 listed here. 



t 1 






" EXMdlSES " 


1 


SKILLS 


Lintix 
(pp,3-<) 


^ (pp. 5 '6) 


Vnlitmi w rinintv 

(pp.7 '8^ 


MlM ' 

(pp. MO) 


Tero))intttii 

(p. 11?^ 


I Recognize ind thf 
unit indiUiymbot for: 

2. Selfct^aw.tndrtidlht 
ippropriitc mricurinf 
initninfnti for: 

3. Slfltrorihowi ' 

' jihyiicilnrenncefor: 


millimetre (mm) 
centimetre .(cm) 
metre |m) 

i 


squire 
centimetre 
(cro^l 

iquire 
metre 


cubic ceiiti^ 
i||tre (cmV 

cubic metre ^ 
i (m^) 

litre (1) 

miltilitre(ml) 


fim (|| 
kiloptm (kf) 

^ 

■J 


degree Celtiut 

. l"C) 

i 

I. 

^, 


4. Eitimitcvithin25% 
of the icluil roeMurt 


height, width, or 
lenfth ofobjectt 


the ire 1 of 
1 liven lurfice 


cipacity of 
contiinen ' 


the mitt of objecti 
in fnmi ind kilo- 
pvm' ' 
,M ■ 


the tempenture q\ 
the lirori liquid 


— ^ . 
l{ Reid correctly 


' metre itick, metric 
' tipe mtuure.ind 
metric nilm 




metturementi 
on piduitid 
f olumt mwur* 
|in|dcficii 


1 kilofrim kiIc 




A Ortiiui thermoroiter 


1 








1 






RULES OF NOTATION 

1. Symbols are not capitalized unless the unit is a proper name (mm not MM). 

2. Symbols are^not followed by periods (m not m".)., ' . / " 

3. Symbols are not followed by an I for plurals (25 g not 25 gs)..^ 

4. A space separates the numerals ^om the unitsyrobols (4 1 not 41). 

5. Spac^sflTot comiras, are used to separate large numbers into groups of three 
digits(45 271 kmnoM5,271km).. . 

6. A zero^ precedes the decimal pointif the number is less than one (0.52 g not .b2 g). 

7. Litre and metre can be spelled either with an -re or -er ending. 

1 ' . ' ■ \ 

7 \ 

i ^ { ^ ' 
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METRIC UNITS, SYMBOLS, AND REt^RENTS 

\ * 



Quantity^ 



Length 



Area 



Volume and, 
Capacity 



,1 



Mass 



r 



Metric Unit 



millimetre 



centimetre 



metre 



kilometre 



square 
centimetre 



Bquari metre 



hectare 



millilitre 



litre 



Symbol 



mm 



m 



km 



cm 



m 



ha 



ml ^ 



(iubic 

centimetre 



cubic metre 



milligram 



gram^ 



kilogram 



metric ton 

(1 OOO kiloitrams) 



cm 



mg 



Useful Referents 



Thickness of dime or paper 
clip wire ^ 



Width of paper clip 



Height of door about 2 m 



12>ininutewalkipg distance • 



Area of card table top / 



Football, field including sidelines 
and end zones 



Teaspoon is 5 ml 



A little more than 1 quart . 



Volume of this container 



A little more than a cubic yard 



Apple seed about 10 mgj grain of 
salt.lmg / 



Nickel about 5 g 



Webster's Collegiate Dictionary 



5f TMIMNTIRWRVOtATOf^ED^^ 



Volluwa{en Beetle ^ 



Tabid 1-a 



METRICTOFIXE3 



Multiples and 
Submultiplet 



1 000000 = 10 



1 000 = 10' 
100 = 1,0^; 



10=10' > 



Base Unit 1 = 10' 



0.1 = 10 



0.01 = 10 



deci (des'i) 
centi'(8?n'ti) 



0.001 = 10")*=^' railli(rail'r) 



■1 



■2 



f 0,000 001 = 10"V 



Prefixei 



'Symbolj 



me(a (mVj; 

^cto(htk't5). 
deka (dek'i 



,0 



micro (mi'kto) 



•M 
k 
h 
di 

d 

m 



Table 1-b' 



4^' 



■ LINEAR MEASUREMEN'MCTIVITIES ^ 

'Metre, Centimetre, Millimetre 



'1. THE METRE (to) • 

' A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

1. Pick up one of the^jetre . > ■ 
fticksiinci stand it up on the 
• — ^ floor. Hold it in place with 
one hand, Walk around the 
stick. Now stand next t'o 
the stick. WthW other 
hand, touch yourself "/here 
the top of the metre 
comes on you. . 



THAT IS HOW HIGH A METRE IS! 



' S. Hold one arm out straight 
atshoulder hei^t. Put ' 
, ^ ' the metre stick^along this' 
- • ' .arm until the end hits the* 
* end of. your fingers. Where 
is the other end of the 
, metre stick? Touch your- 



self at that end. 



THAT IS HOW LONG A METRE IS! 
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V 





3. cfioosej,partner to stand ,• 
at your side, Move-apart 
so that you can pQt one,' « 
end of a metre stick oil ' 
' y^ouc partner's shQulder 
' "and the 6ther end on. ' 
your shoulder. Look at 
the space between you. 



THATISTH^WIDTHOFAMETRE!. 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES • 

''\ Now you will improve your ability to estimate in metres. 
Remember ivhere the length and height of a metre was on your 
/ body. ■ ' , j * 

\ For each of the following items: v . ' 

' Estimate, the size of the items and writey^ estimate in the 
ESTIMATE cohimn. Measure the size with y?lw metre fticl^ , 
and write the answer in the MEASUREMENT ^umn. 

Decide how^dose'your estimate was to the actual measure. If 
•■'^ your estimatfriwas within 25% of the actual measuje you are a 
ric Marvel,"' , 

\ ^ How Close 

Estimate Measurement Were You? 

. (m). ' (m) 



Height of door bob 
from floor. ' 

.Height of door. 

Length of table., 

Width of table. 




Distance from 
you to wall * 



r 



Exercise 1 



(continued on next page) 
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a ■''THE'CENTlME'FliE(cill), 



/I! 



MILLIMETRE (mmy . , 



v; r. 



'^5 



■.There are 100 rentlmptres' in niie raetre. If there are 4 njetres an() • 
, ; 3 ceijtiiri,e!tres, yon.write 403 cm [,('4 x 100 cm) + 3 cm = lOO cm ; 
+3 cm],'" V ./ \ ' -y^ 

'• A. DEi™P IDLING FOLTHE-Sl^^Fi^^^ 

' ' h. " ^OW the metric ruler against the width of ygqn thumbnail. ' 
„' ,1 HbWwfdeis'i't?, ____cm,' • V , V 

*. ' ; 2.* Measure ypurthuihljfroni the fir^t joint to, the entf, * 

> '/ • >>■ ■ , • ' > ' ' * • 

. ' ' '3; Us& the ;netric ruler to find the width bf your p^lm'. 

' ■ • - ■ on . . ' 



There are 10 millimetres in onP rp.ntimietre, When* measiirp^t is . ; 
\ 2cientimetresand5milMetrej,youwrite,25mm[(2xl0mm) 
' ., .-+ 5. mm ='20 mm" + 5 mm]. There ar§ 1 000 mm in Im. ^ 



1 



y 4. •■ ^feasu/e your index or pqinting finger: How long is it? 

___ cm , . ■■ , V . 

■'\~) 

5?jj' Measure youf wrist with a tape measure. What is the distance 
around it? ' — 



A. DEVELOP A FEELING FOR ThI SIZE OF A ^OLLIMETRE > 

Using a ruler marked in millimett'es, measure: 

1. Thickness of a pap.er dip wire. » 1_ 

2'. Thickne^of your fihgemail. : 

3. ivrdt'h o(your fingernail. ■ • ' 

4. Diameter (widthjpf a coiiir'N \ 

,5. Diameter (-thickness) of yotir pencil. . 

• 6. * Width'of a postage starilp. ^ . ' • ' 



mm 
iTim: 
mm 
mm 



mm. 



cm 



1. * . " 
Use the tapejneasure to find your waist size. . 



cm 



B/ DEVELOP V.6UR felLITY TO ESTIHIATE IN MILLIMETRES 

You are now ready to estimate in millimetres.- For each of the ^ 
I following items, follow the procedures used for estimatin&in 
metres. > . ' .. ' . * 

. ' . HowQose 

' Estimate Measuretnent Were You? 
' ' (mm) ' (ram) 



B DEVELOP YOUR AbIlITY TO ESTIMTE IN CENTIMETRES . 

You are now ready to estimate in centimetres. For earn of the 
following items, follow the procedures used for estimating in 

m^res. ■ • ^ ' 

How Close 

Estimate Measurement Were You? 
(cm) ^ (cm) . 



1. Lengtly)f a paper 
clip. 

2-. Qiameter (width) 
'-'^racoinl ^ 



THEC 



3. \Wdthofa 

postage stamp. _i 

4. Length of a I ^^^^ 
pencil. ^^C- 

5. Width of a sheet 
ir, ^ 

\ 



1. 


Thickness of a 




nickel . 


2. 


Diameter (thickness) 


» 


of a bolt. 


3. 


Length of a bolt. 


'4. 


Width of a^sheet 




of paper. 


^ Thickness of a board 




or desk top. ,^ • 


6. 


Thickness of a 




button. ' 



c. 
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Exercise 1 



. m measurement' ACTI%IES 

■ ♦ ' . ' ' ' 

Square Centimetre, Square Metre . 



5 



AVHEN YOU DESCRIBE^HE AREA OF, SO^lfHING, YOU ARE ' 
> SAYING TlOW NimStjUARES OF A GIVEN SIZE IT TAKES t6' 
, COVER THE'SURFACE. . 

I; THE CENTIMETRE (im^) ' \Ji 



A. DEVELOP A FEELING? FOR A SQUARE'CENTlMETRE>j^ 

\. Takeaclearplastic.grid,orusethegridonpage6. 1^ 
2. ■ Measure the length'and width' of m of these small ' < 



' B. jiDEVELOP YdUR ABILITY TO ESTIMATE IN SQUARE 
CENTJMETRES' 

You are now ready to develop your ability to estimater . 
■ in square centimetres. 
/ , ■ ' ' ' ' ' 

' f , Remember the size o1 ajisquare centimetre. For each of the 
/ ■ following i^ems, follow the procsdures used for estimatiric in 
' metres. , * ^ 

• V ^ ' ^ . ^" HowTIose 
7 ^ . ' Estimate Measuiement Were You? 



squares with a centimetre ruler. 

v ■ 



' ' THAT IS ONE SQU^^^ENTIMETpi 



' ' 3'. .Place your fingernail over the grid. About how many 
squares does it take to. cover your fingernail? 



-cm' 



4. Place a coin over the grid. About Bowmany squares 



does it take to cover the coin? 



.cm' 



5. Place a postage stan^ oVer the grid.' About how many 
squares does it take to cover the postage stamp? 



_cm' 



6. Place an envelope^over the grid'. About how many 
squares does it take to cover the envelope? 
cm^' ' 

7. Measure the length and width of the envelope in centi- 
/ metres, length ^ cm; width cm 

Multiply to find the area in square centimetres, 
/ cm X cm - cm^ . How 

s , i_i -l.IL , 

close are the answers you have in 6. and in 7.? 



1^ 

I _!Tf^ THEC 
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"-'1. Index card. 

^ 1 2. Book cover. 

' 3. " Photograpl\. ■ 

, 4. ' Indiw^eor 
d^skttfp. ■ 



II. lIlE SQUARE METRE (m^) 




r 



A. DEVELOP A FEELING FOR. A SQUARE METRE 

<> ■ ' ' 
' 

1. Tape four met^ sticks together to make a square which 
is one inetre long and.ene metre wide. 

2. Hold the square up with one side on the floor to see how 
big it is. ^ 

3. Plac^ the square on the floor in a comer. Step back and . 
look. See how much floor space it covers. 

4. Place,the square over a table top or desk to see how 
.Imich space il^covers. 

5. Plaa the square against the bottom of a door. See how 

' mum of the door it covers. How many squares would it 
^ke to cover the door.? - 

THIS IS HOW BIG A SQUARE METRE fi! " 



^ Exercise 2 

(continued on^ext page) ^ 



B. ' , DEVELOP VoilR ABILITV TO mm IN SQUARE 
, METRES ' ■ y . . 



^ENTIMETRE^GRIK.'; 



I are' how ready to.es'timate in 'square me'treK Follow, 
procedures used for estimating in metres. ' 



4 



, / HowQcse 
, Estimate "Measurement '%ere You? 



■ 1. Door. , 

2./FulhheetoK 
riewspaper. 

3.. 'ChalkbO;?rd or 
bulletin board. 

4. 'Floor. 

■ft 

•5.* Wall. 

.6. Wall chart or p^r. 
7. 'Side of file cabinet] 




ERIC 



06' 



:0 




r 



/ 



V 

/ 
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■ VOLUME MEASUREMEll^' ACTIVITIES , 
, , Cubic Cejimetre, Litre, Millilitre, Cubic Metre 

1. THE CIlBIC CENTIMETRE (em' ) . ' 
„ A. ^VELOPAFEEUNGFORTHECUBICCENTIMETRE 



^ 1.1 Pick lip a colore(lplastic cube. Measure its length, 
A heiglit, and widtli in centimetres. 



i4 



/ 



.ERIC 



V THAT IS ONE CUBIC CENTIMETRE! 
2. Find the volu'me of a plastic litre box. | ' 4 



a. Place a ROW «f cubes against the bottotfBi one side 
of the box. How many cubes fit ifl th^ow?.: 



b. Place another ROW of cubes' against £i adjoipg side 
of the box. Howinany rows fit inside the box ' 



to make one layer of cubes? ' 



How jnany cubes in eachi-ew? 

How ijiany cubes in the layer in the bottom' of the 
box?^ '. '/ ^ 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES ' ^ ' ' ' ■ 

. You are nof ready to develop your ability to estimate 
in cubic centimetres. 

Remember the size of a cubic centimetre. For each of 
the fcjlowjng items, use the procedures for estimating in 
. metres. 

. How Close 
» Estimate' Measurement 'W(!l:e You? 
, .' ' ^ (cm^) (cm^) ' ^ 

1. Index card file ' * 
box." r- 

2. ' Freezer container. 

3. Papeiy^l^) box. 

4. Box of staples. 



♦ 



J 



c. Stand a I^W of cubes up against the side of the box. 
^ow many LAYERS would fit .in the box? ■ 

How many cubes in each layer? 

How many cubes fit iri'the box altogether? 

THE VOLUME OF THE BOX IS CUBIC f 

• CEI|lMETftES. : V 

d. . Measure the tength, width, and height of tlie box iii./ ^ 
centimetres. Length cm; width .cm; 

_cm. Multiply these numbers fo find ■ 



the volume in cubic centime^jtres. 



cmx 



cjnx 



cm-' 



cm' 



n. THELITREII) ' , • 

A. DEVELOP A FEELING FOR A LITRE ' ' - 

1. Take a one litre beaker and fill it with water. 

2. Pour the water into paper cups, filling each as full as you 
usually do. How many cups do you fill? ,^ 

^ THATISHOWMUCHISINONELITRE! . 

' 3. Fill tlij^litre container with rice* ^ 

^ THAT IS HOW MUCH IT TAKES to FILL A ONE. 



r 



Are the answers the jpie in c.and d.? 



LITRE CONTAINER! 




7 
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■ / 

/ B. 'develop your ability to ESTLMATEmiTRES 

You ar«i now ready to/develop your ability to estimatftin 
litres. To^nte two and one-half litres, you write ^ l', or ' 
* 2.5 litre|. To write one-half liire^you write 0.5 1, or 0.5 J 
• litre. ToVrite two and three-fourths litres, you write .y 
2.75l,or2.75litW. c ^ 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN MLUUTRES 



For each, of the following items, use the procedures for 
estimating in metres. 



pw Close 



Yoa are now ready to estimate in miUilitres, Follow the 
procedures used for estimating metres. . , 

" HowQbse 
Estimate ' Measuiemeat Were You? 
' (ml) (ml) 



HP' 



i 

^'1. Medium-size 
freezer container. 

2. ' Largeireezer ^ 
contaier. 

3. Small freezer^ ''^ 
contain^'. 

Bottle^jug; 

in. thI.m[llilitre(i^) 



Estimate Meitsuremont Were You? 

^ (1) (I) *J 



1. 


Sm'all juice can. 


^ 2. 


Paper cup Jr tea 




cup. . 




Solt drink can. 


■ a. 


Bottle. 



J 



IV. T^l CUBIC METRE (m' 



J ( ^A. 'DE;VE|ofAFEELINGFORACUBIclffiTR-E 



There are 1 ,000 millilitres irf oneaitre. !■ IJOO ml = 1 litre. Half 
* a litre is 500 mjjjilitres, or 0.5 lltre,= 50p^ml. 



1 . Place a one metre square>on the fl'oor next to the wall. 

2. " Measure.a metre UP the w^ll. v 

' ' Pict^e a m thatWild fit into that spfceX ' 

^ ■ THAT IS THE VOLUME, OF ONE CUBIC METRE! 



A." DfiVELOP A FEELING FOR A MILLILITRE p ' ' 

vl. Examine a centimetre cube. Anything which hm. ,5. ' 
Icm^ holds 1ml. - ^ ^ V 



'. 2. -Fill a Imillili^e measuring spoon with ricVEii?)^th6 
spoon into your hand^ Carefully pour the rice into a 
. small pile on a sheet of paper. • ■ 

Y '.' THAT IS Hdw MUCH ONE MILLILITRE IS! 

' 3. ^ Fill the 6 ml spoon with rice. JpuF-the rice into another ' 
pile on iet of paper. • . 

. V FHAT IS SjMILLILITRES, OR W TEASPOON! 

. 4.yF)ll the 15 ml spoon withdce. Pour the rice into a third 
pileonthepapA. 

' THAT I&I5 MILLILITRES, OR ONE T.mESPOONi ' 



B. DEVELOP YOUR ^BILITY TO ESTIMATE IN^CUBIC METRES 
For each of the following items, follow the estitiating prpc^^- 



teused before. 



J 



How Close 

Estimate Measurement Were You? 
(m^) (m^) * 



1. Otfi(i€desk. 

2. Filec£(^iifet. 

3. Sftiallroom. 
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MA^S (WEIGHT) MEASU^'MENT^^I^^ 
Kilogkm,6rm' • . \ ' ; 



\ 




/The ihass of an object is a measure of the aHiount of matter in the, 
object. This amount is always the same, unless yoii add or subtract some 
matter from the object. Weight is .the term that most? people ffse when 
they mean mass...Th.e ieightdf object is affect^ by gravity; the - 
ma|5 of "an object is not. 'For example^the weight of a^perspn on ^th 
mignt be 120 ppunds; that same person's weight onthe moon'would be 
. 20 poundi. This-(]lifference is because the/piill of gravity on the moon . 
is less than the pull of gravity an earth. A person's mass On theWth 
ahcj^on the moon would be the^me. The metric system does not 
~ measure weight-it measures masj. We will^use the term mass here. 



The symbol for gram is g. 
The symbol for kilogram is kg. 



■,,1 



I There are HOC grams in one kilogram, sr 1 00& g = 1 kg. 
Half a kilogranKan'be written as 500 g.or 0.5ig. * ' 
, A quarter of a kilogram can be writf^ as -250 g,or 0.25 
Two and three-fourths kilograms ilWitten as 2.75J{g. 



1. THE KILOGRAM (kg) 




DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 



Using a balance or scale, find the mass of the items on the ta\|e. 
Before you find the mass, notice how heavy the object "feels" 
and compare it to the reading on the scale or balance. 



A 




AL EDUCATION 
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Mass 

H 



J 



"^l, 1 kilogram^ox. 
Textbook. ^ 
f.- Bagotsugar. 

4. Package of paper. 

5. Your own mass, 



■ DE.VELOP yoUR'^ILITY TO ESTI^ifTE IN KILOGRAMS j 

/• ■ ;' y .' ( ' . ' ' ' ' 

' For the following 'm& ESTIMATE the mass of fhe object in . ' 
kilogr^ifls, then ijse>he scale or balance to find the exactnjass" 
' of the object. Wnte fhe exact masi^ the'MEASUREMENT • " 
column. Determine how close your estimate is:^ 1 

> HowQIose 
^asurement -Were You? 

.(kg). A (kg) 




1. Bag of rice. 

2. Bag of nails. 

3. ^gepu1:seor 
bi^efca^, 

. 4. Another'person. 

■ 5. A few books. 
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THE GRAM (g) 



t 



A. DEVELOP A FEELING FOR A GRAM 




a coIpfM plastic-cube, 'Hold it in yo)ir hand.'^' 
' - 'v Shake th^cub^iri^yiHir. palm as if taking dice, f^el the . 

pressure Oh yfliphfcd whfii tip eube is in motion,. then ' 
■ . wh^njt is not ikmotion. v ' .. " 

THATISHOWHEAVYAGRAMIS! ' " 

Take a second cube and attadi it t^'the fiht Shake the /;'' - , 
ijibes in first one hand and then the othe/hand; rest 
e.cubqs near the tips ofyour fingers, movin^our 
han^p and down. ^ 

THAT IS THE MASS OF TWO GRAMS! 



B. DEVELOP YOUR.ABlLITYttfESTIMATE In GRAMS 

You are now ready to improve your ability taestimate in 
grams. Remember l^ow heavy the 1 gram cube'is, how heavy 
the two gram cubes arej. and how heavy the five gram cubes 
are. For eael^.of the following iten^fbliow-the proc^^^^ 
V-' ' •.•■feed for estimating iit kilograms, . V ' • v- , ' .-. • 

, /; ,'',■'"''. ■ . ■ ■ . : ' ;■■■.■ ■ 

' ■:--''-{'-'^. ■""■■■ ■' 'Ss" ^ . ■ ''t' ■■ ■ "HowOose' 
. fetimate . Measurement Were You? 



' 3. take five cubes in one hand and shake them aroutfd. 
jTHATISTHEMASSOFFIVE.GRAMS! 



) 



1. Two'thumbtatks.1 



in 



(g) 



2. Perfcil. 

1 3. Two-page letter " 
. and envelope. . . 

^ ' 4. '>iickel.„ , , 

5. Apple, . 

,6. Package of 
imrgarine. 



(1) 
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Exercise 4 



TEMreRATURE MEASUREMENT ACTIYITIES 




Degree Celsius 



I. ' 'degree CELShJS(°C) . • ' 

Degree Celsius (° C) is the metric measure for temperature. I ' , 

'a. develop a Fueling for degree Celsius • . 

Take a Celsjus thermometer. Look at the marks 6ti it. 

1. ' Find 0 degrees;; ' ' . 

WATER FREEZES A-); ZERO .DEGREES CELSIUSJO^C) 
' WATER BOILS AT 100 DEGREES CELSIUS (p'C) 

2. Find the temperature of the room. Is the • 

roora'cool, warm, or about right? . 

3. Put some hot water from the faucet into a container. 

Find the temperature. X. iDip your finger 

quickly in and out of the water. Is tl^e water very-hot, 
hot, or just warm? 

4. Put some cold water iri a container with a thermometer. ^ 

Find the temperature. ^ "C. Dip your finger into 

the water. Is it ipol, cold, or very cold? 

5. ' Bend.your arm with the inside of your elbow around the 
. bottom of the thermometer. After about three mj^iutes 

find the temperature. °C. Your skin tempera- 
ture is not as high asjour body temperature. 

NORMAL BODY TEMPERATURE IS 37 DEGREES 
■ CELSIUS (37°C). - I 

' AFEyER.IS39''C.- ■ ! ^ 

A VERY HIGH FEVER IS 40°C.' ( 



B. 



DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS ^ 

^ ■ . 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- ' ' 
mentsare. ■ '- , 

,rfow Close • 
Estimate • Measurement Were You? 

; . / m ro - . / 

Mxsomehotand ' ' • 

cold water in a ' y. 

container. Dip your 

finger into the M 
water. 



2. 



Pour out,ift'ti6 of 
the water. Add some 
hot water. Dip your 
finger quickly into 
the water. 

Outdoor tempera- 
ture, ' 

Sunny window sill, 

Mxofice and water. 

Tenperature at * 
floor. 

Temperature at 
ceiling. 



06' 
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UNIT 




OBJECnVES 

The studPnt will recognize and use the metric 
ten», and symbols used in this occupa- 
tion. 

• Giv«n a metric unit, state its use in this " 
occupation. 

I Gi^^n a rpj^urement task in this owiupa- 
tion. sel^l'the appropriate metric unit 
and measurement tool. ' j 



SUGGESTED TEACHING SEQUENCE 

1. Asi'^le metric measurement tools (rules, 
tap^, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Discuss with students how to read the 
« toc's-, 

3. Pr^'^ent and have students discuss 
Infonnation Sheet 2 and Table I. ^ 

4. Ha^« students learn occupationally- 
related^metric measurements by complet- 
ing ^Xercises 6 and 7.. 

5. . T^^t Performance by using Section A of . 

"Testing itetric Abilities," • 



^ CCNTtB K« VOCATKJNAl tDUCATION 

rTcw 



METRICS IN THIS OCCUPWION 



/ 



Chalfeeov^ to the metricVstera is under way, Large corporations are already using 
metric measuremenCtacompete in the world market. The metric system ^as been used in 
various parts of industrial ^d scientific communities for yeaj:s, Legislation, passed in 
1975, authorizes an'orderly transition to use of the metric system. As businesses and 
industries make this metric changeover, employees will need to use metric measurement 
in job-related tasks. / ' ; ' ' _ • 

Table 2 lists those metric ttrms which aJfe most commonly used in this occupation. ■ 
These terms are replacing the measurement units used currently. What kinds of job- 
related tasks use measurement? Think of the many different kinds of measurerftflteyou 
now make jmd use Table 2 to discuss the metric terms wHich replace them. See if you _ 
can add to the list of uses beside each metric term. 



J 



/ 




Information Sheet 2 



METRK UNITS R)R ASSISTANT THEATRE MANAGERS 



Quantity 


Unit ' 


Symbol / 


. Uie ■ , , 


, ■ .7 

i 

i ■ 


— ^ ' — ^VT"' — ~ 

miOimetie \ ■ 


mm 


i^;tickets;IayoQt;ad¥ertising;poitai; display ad^^ 
program stieii 


centimetre 


cm 


■metre:' ■ • 


mr 


V Audience-aisle width; accommodatipg wheel chair; door ^ 
width and height ^ 


' kilometie 


km 


Audience potent||HliBtanoe from theatre. 


Visa , ^ 


gram • / - 


t 


^ 

PoitagHndividnd miDing; balk mail; flyers; jfosten. 


UDofram 






square centimetre 


, w ■ 


Fiver; envdopei;poften;tickA stock: 

^ " '''^ ' ~ -r- 


square metre , ^ 

■ J 




Storage space; auditorium cqtacity ; box office and 
publicity space; foyer. ' 


square kilometre ' 


2 


^ Ebpulitioii density. 


Volume/Capacity 


cubic centimetre 


3 

cm 


^ h i r « via A V ■ A ^ i 

Ordering ind fflifling iiebti, prognmi, poitea. 


miDilitie 


ml 


liquid cleaning supplies; drink cups; synps. 

• ^ — ^ 


litre 


r 

1 


'Temperature 


degree Celsius ' 


"C 


Theatre tempeHture; outside temperature. r 


DilutioQi or Concentrates 

Uiy uIlXcS ^ 

^Liquids 




K/1 


, 

Preparing drinks, pedddei and cleaning solutions. 


millilitzes per litre 


ml/l 


Application Rates 


millilittei per square metre 


tnl/rn^ 


Estimating materials needed and applying cleaning materials 
and pesticides. 


grams per square metre 
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'To give you'practice with metric^nits, first estimate the measure- 
feents,of the items below. Write down your best guess next to the item. 
Then actually measure the item and.wnte down you^ answers using ine 


! 


' Estimate 


Artual 


16. Measuring cup (metric] 






correct metric symbols, i ne more you pi 


acuc6, me edbic 


r IT u/i hP 

1 11 WIU Uc. 1 


17. MOk container^ ' 








Estimate 

■ % 


Ail ^' 

Actual 


18. Coke cup \ , ' ' 






Leneth 

1, Palm width • | 






1^. Box office safe . 






' 2. Handspan . ' - 






\\ 

20. Popcorn container oi^, 




• 


' — 

;3.,Yourhei^t 






21. Lobby area, 


\ m 




_j — ,__ 

4. Counterheight 
. \ 




i 


22. Cash drawer 




1 

/ 


^ 5. Width of idsles 






. . 23. Textbook 






* 

6. Chair hei^itand width 






7 Leneth and width of ticket 




\ 


24. Nickel ' , ' ' . 






0. Distance 01 lasi row w Stage 






25. Yourself • " < . 


• 




9. Width of program 






26. Paperclip ^ ' y 


• 




Are'a 

10. Desktop 






27. A quantit/of tickets ^ 






28. A litre of water (net) 






11. Qassroom floor 

^ 




/ 


12. Sheet of paper 






Temperature 
29. Auditorium 




/ 


) 

13. Auditorium 






30. Outside 




\ * 


14. Box office counter- 




1 


31. Hot tap water 






■Volume/G^pacity 

15. Small bottle 




t 


32. Iced soft drink 
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' 1. Height 6fbaIcony. ' 

•_ L-^ 



2. Masi&'ofjletter for first class mail. ■ ( 



3. ' Afea of biilk mail ittoisjiij;;: \'; ' - 
'4. Width of exit doors ■ - ) 



■Am. 



5. Dimension board on silk screen 
'..■■set ' ' 



'6. Area of an Index card 



1 



7. Mass of publicity package; 



.8. Depth and width of ticket rack slots 



9. .' Area of an acting space in a 
theatre 



10! lines per centime|ife on a program 



11. Distance from parking lot to 
theatre 



12. Area of poster 



13. Width'of ticket stub 



14. Fronft back space between, ' 
auditoriinn chairs > ' " 



15. Diam'eter of aJjc screen ToEer 



16. Capacity of turpentine can 



17. Height ;0f display lights 
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19. Massiof a ticket rack 



20. Din^nsions of a publicity 



■ 7 ' J T -y 



ii, Voifuine of silk screen ink 



. Length of a ticket 



15 
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: , ■ OBJECTIVE 

' The student will recognize and use met- 
ric equivalents. 

p Given a metric unit, state an equivalent 
in a larger or smaller metric unit 



SUGGESTED TEACfflNG SEQUENCE 

1. Make available the Information Sheets 
(3 • 8) and the associated .Exercises 
(8-14), one at a time. 

2. As soon as* you have presented the 
Information, have the studente complete 
each Exercise. ' 

3. ,. Check their answets on the page titled 
• ANSWERS TO'eXERCISES AND 
TEST. 



4,' Test performance by using Section B of 
'"^"ting Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres and Milliiiietres • <^ 




2 3 4 \5 6 1 2 3 4 5 6 

V : ■ ^ , • • ■ 

Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5'cm + 7 ma 
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7rara = 0.?cm,so57mm> = 5cm + 7mm 
= 5cm + 0.7cm 

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm. 

Now measure the paper clip. It is 34 mm. This is the jsame.as 3 cm + ram. Since each' 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the.paper clip is . 

' 34mm = 3 cm + 4 mm 
= 3cm+0.4cm 



= 3.4 cm. This means that 34 mni is the same as 3.4 cm. 



Iiifbrm^tion Sheets 



Now you try some. 

a ) 26 mm = _ cm 
bO 583 mm"= cm 

c ) 94 mm = cm 

d) 680mm = — _cm' 



e ) 132 mm = cm 

f ) 802 mm = 'cm 

g) 1400 mm' = 

h) •2307mm = cm 



c.it « < < « f 



06' 
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Metres, Centimetres, and Milli^tres 

'There are 100 centiinetres in one metre. Thus,^ "''^ 



2in» 2 1 100 cm- 

3in' 3xlO()cnf SOOcm, 
Sni" SxlOOciD" SOOcm, . 
36in-36xl00eiti' 3600cin. 

There 1 000 millimetres in one metre, so 

Vol" "^x 1000 ran- 2000iniii, , • 
\ln- 3xl000riiii' 3 000 mm, - 

SxlOOOnm* eoOflmm, 
24 24x1 000 mm '24 000 mm, 

From your worl^ith dedmals.you should know that 

one-half of a'metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of \ centimetre can be written 0.25 eft " 

(twenty-five hundredths of a centimetre). ; 

)\ - ^ ^ 

This means that if you want to change three-fourths of^ metre to 
millimetres, you ,woulc| multiply by 1 000. So ' 

0,75 ra« 0.75 X llooolnm ^ ' ^ 



/ 



mm 



, !*» 75^1100 ' 

= 75xUlmm ' " 
■' 750 ram. This means ||hat 0.75 m ' 750 mm. 



Millilitres to Litres 

There are 1 000 millilitres in one litre. Thii means that 

20i)0millilitmiith(umeu2|itrt), 
■ , 3 000mliithesimeu>3litm, ^ 
4 000 ml is the same as 4 liliM, ; 
12 000 ml it the same u 12 litres. ; 

Since there are 1 000 millilitres in each litre, one way to change milli- 
litres to litres is to divide by 1 000. For cximple, " 



Or 



•■ 1000 
lOOOml •TTO'i^'lli'i 



2 000 ' 

2000iiil-|^lities«.'2|itres\ 

And.aiafinaltxam^, \ 

28000 \ 
28000^11)1 • litres •28 litres. \^ 



What if somalhing holds 500 ml? How many litres « this? This is 
wopked the same waj{^\;f \ >^ \. 

• ' f 500iml«y§g litre "Oi litre j(fw€*t«ntte SoSOOmI 
isthesameasone'half(0.5)ofalitre. 

Change 57 millilitres to litres. 

•* 57 

57 ml »-^tre • 0.057]i(re Ififty-seven thousandths of a 
litre). ■' . 



Informatioi^ Sheet 4 



.Jill in the following chart, 
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Now you try some. Complete the following chart. 
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metre 
m 


^ . / 
centimetre 

cm 


millimetre 
mm 


i 


'**100 


.1000 


2 


200 


1 


3 






9 . 


4- ' 








5 000 


74 • 






0,8 


80 




0,6 




' 600 




2.5 


25 . 






148 




' 639 





millilitres 


litres 


(ml) 


(1) 


3000 ' 


3 


m 






8 


14 000 ■ 






23 


300 


0.3 


-00 ■ 






0.9 


250 






0,47 


■■ 275 
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.'Litres toMillilitres 

What do you do if you need to change litres to millilitres? 'Remember, 
there are 1 000 milHlitres in one htre, or 1 litre = 1 000 (nl, 



So, 



2 litres= 2 x 1 000 ml = 2 000 ml 
.7 litres = 7^ X 1 000 ml = 7 000 ml 
13 litres =12 xl 000 ml =13 000 ml, 

0.65 litre = 0.65x 1 000 ml = 650 ml. 



Information She,^ 6 



Now you try some. Complete the following chart. 



' litres 
1 


rnillilitres 
ml 


8 


8 000 ' 


5 


— ?i — 


46 






32 000 


0.4 




■0,53 n 


V 




480 



Exercise H 



Grams to Kilograms 

There are 1 000 grams in one kilogram, This meaiis that 

( 

2 000 grams is the same as 2 kilograms, 
5 ODD g is the same as 5 kg, ' 
700 g is the same as kg, and so on. , • 



To change from grams to kilograms, you use the san^procedure for 
changing from millilitres to litres. 



Information Sheet 7 



Try the following ones. 



granu 
t 


kilognmt 
kg 

— i 


4 000 


■ 4 


9 000 




23000 






8 


■ m 




Hi 
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Kilograms to Grams 

To change kilograms to grams, yon multiply by 1 000. 

■I 'kg= -I xlOOOg= -iOOOg, , 
23 /kg = 23 xl 000'g = 23 000g, • ' 
0.75 kg = 0.75 xl 000 g= 750 g. 

Information Sheet 8 

Complete the following chart. ; , 



kilograms 

n ■ 


grams 
.g 


t 


7 000 


.11 






25000^ 


0,4 . 




0.63 


^ 
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Changing Mitsa^ 

Some of the |fiing5 you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



500 cm of rope is 

250 ml of solution is 

5 cm diameter balcony rail is , 
2 500 g of paper is ** 
1.2 m wide aisle iS' 



0.25 litre df silk screen Ink is. 

2.0 kg of popcorn is 

0.5 litre of concentrate is 

2 m wide carpet' runner is 

100 g candy bar is*_ 

5QQmlof.butteri5 - 

0.5 1 of rock salt is 

10 m long aisle is 

2.5 cm wide ticket is 



2 400 mn wall panel length is, 



m 

1 

mm 

kg 
cm 

ml 

i 

ml 
mm 

kg 

I 

kg 
cm 
mm 
cm 
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(OBJECTIVE 

'^^ student ,will;ecognize and use 
instrui"ciits, tools, and devices for mea- 
sureni^tit tasks in this occupation. 

• , ^'^en metric and Customary tools, 
i'^^truments, or devices, differentiate 
I'^^^^een metric and Customary. 

• G'ven a measurement taslc, select 

Use an appropriate tool, in- 
foment or device. 

• ^'^en a metric measurement task, 
Me the metric quantity within 20% 

measure within 2% accuracy. 

SUGGESTED TEACHING SEQUENCE 



ir Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
thermometer) and display in " . 
separate groups at leaming stations. 

2. . Have students examine metric tools and 
i^'^'ruments for distinguishing character- 
is^'csand compare them with Customary 
tools'and instruments. 

3. Have students verbally describe charac- 
. teristics,- 

4. . I^^sent or make available Information 
,>eet9.; ' 

5. Mix metric and Customary tools or equip- 
"^^■it at learning station. Give students 
fxercis^hSan'dle. 

6. ^^st performance by using Section C of 
•., "%ng Metric Abilities." 
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SELECTING AND USING 

METRIC INSTRPMENTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading a scale can result in an improper order form 
^and damaged or wasted materials. For example, a $50 newspaper ad measures 1 x 10 cm 
(about 4 inches) not 1 x 10 inches (about 25 cm)! Here are some suggestions: 

1 . Find out in advance whether Customary or metric units, tools, instruments, or pro- 
ducts are needed for a given task. 

2. Examine the tool or instrument before using it. 

3. The metric system is a decimal system. Look for units marked off in whole npbers, 
tens or tenths, hundreds or hundredths. ' . ' 

4. Look for metric symbols on the tools or gages such asm, mm, kg, g, ml, i. 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather . 
than common fractions (3/8). " . ' \^ 

6. Some prodficts may have a special metric symbol such as a block M to show they are 
metric. 

7. Don't ioiji devices which are not fitting properiy. 

8. Practice selecting and using tools, instruments, and devices. 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP ■ 
vJN THEATRE MANAGEMENT 



Practice and prepare to demonstrate your ability to identify, 
sekct, and use metric-scaled tools and Instruments for the tasks giifen 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or task. 



Select and demonstrate or describe use of tools, instruments, or 
devices to: • [ '' 

' 1. Determine the storage area of your publicity cabinet so you 
can order poster board for the season. 

2. Estimate thecost of ink necessary to run 150 posters. 

3. Determine the dimension of your tickets so you can have a 
. ticket rack constructed. 

4. Measure the height of your box office counter so you can 
order stools for the box office workers. 

5. Es^vnate the cost of buying an ad to run three days. 

6. Check the temperature of the auditorium. 

7. Estimate the cost of bulk mail for the season. 

8. Determine the size of individual flyers to be mailed in a 
standard envelope. " •. ; 

9. Estimate the cost of enough rope to restrict a section of 
.thetheatre. - 

10. Calculate the cost of constructing a ffllk'screen set. 

11. Cilw^ 

of a specified dimension. 



12. Estimate the height of the ticket taker's stand. 



13. Determine theiiisplay area necessary to display posters and 



For the tasks below, estimate the metrics measurement to within 
20^f actual measurement, and verify the estimation by measuring 
to within 2% of actuid measurement. 




Exercise 
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Estimate 


Verify 


1. of a seating space 


• 


• 


X Temperature of an auditorium 






3. Dimensions of a promotion 
poster in, centimetres 






4. Volume of a storage cabinet , 


L 




5. Distance from front row to stage' . 






6. Space required by orchestra in ' 
the theatre 






7. Size of a ticket stub 






8. Mass.of a portable billboard 






9. Number of lines of content on 
a poster f ' ^ ; 






10. Cost of display ad , '<m^\i' 

• i4.i 






11. Cost of sending SOOipieces of ' 
first class mail 






12. Maximum capacity of an audience 
for your theatre 


(1 




13. Mass of a package to be shipped 
via parcel service 
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UNIT 




.OBJECTIVEi . 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

t 

Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. * ' 5 

2. Present or make available Information 
Sheet 10 and Table 3. 1 • 

% .1.- 

3. Have students^ind approximate metric- 
Customary equivalents by u^ng 
Exercise n.v ■" 

4. Test performance by using'Section D of 
"Testing Metric Abihties." 



METRIC-CUSTOMARY EQUIVALENTS 



During tbe transition period there will be a n^ed for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two systeh^s. When a close equivalent 
Is neededi a conversion table can be used to find it. /Follow these i 

I 

1 . Determine which conversion table is needed. 

2; Look up the known number in the Appropriate column; if nbt listed, find numbers you 
' can add together to make the totaj/of the known number. 

3. Read the equivalent(s) from the next column. ^ 

TaWe 3 on.the next page gives an exdmple of a metric-Customary conversion table which 
you capse for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. . 

Below is a table of metric-Customary equivalents which tells you wha^ the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol * means "nearly equal to." . , 



^ 1 cm * 0.39 inch 
1 m * 3.28 feet 
1 m * 1.09 yards 
1km* 0.62 mile 
1 cm- * 0.16 sq in 
■* Im^^lO.Ssqft 
, 1 m^ * 1.2 sq yd 
1 hectare * 2.5 acres 
Icm^'*: 0.06 cu in 
1 m^ * 35.3 cu ft 
Im^ ^1.3cuyd 



1 inch 
Hoot 
lyard 
,1 mile 
Isq in 
Isqft 
I sq yd 
- 1 acre 
1 cu in. 
leu ft 
leu yd 



*"2.54cm 

* 0.305 m 
0.91m 

* 1.61 km ■ . 
*6.5cm^ 
*O.Wm^ 
*0.8m^ 

* 0.4 hectare 

* 16.4 cm^ 
*0.03m^ 



^0.8 



m 



,iml*0.2tsp Itsp^Sml 

1ml* 0.07 tbsp ltbsp*15ml 

■ ll*33.8floz lfloz*29.6ml 

11* 4.2 cups lcup=! 237 ml 
ll*2.1pts lpt*0.471 
ll*1.06qt Iqt* 0.951 
11*0.26 gal 1 gal* 3.79 1 
1 gram* 0.035 oz loz*28.3g 
1kg* 2.2 lb lib* 0.45 kg 

Uetric ton*mib ' lton*907.2kg 
IkPa* 0.145 psi 1 psi* 6.895 kPa 



*A(iapted from Let's Measure Metric. A Teacher's Intrfiducti'on to Metric Measurement. Division of Educational 
Redesigi? and Renewal, Oiiio Department of Education, 65 S. Front Street, Columbus, OH 43215. 1975, 
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CONVERSION TABLES 

J- 



'«T- 



MIUIMETRES AND CENTIMETRES TO INCHES 



nun > ,ctQ tn. 


nun QQ iDi 


nun en ui. 


m ' 10.0 3.9 




1 0.1 0.04 


200 20.0 7.9 


I 20 2.0 ■ .8 
— y ^ 


2 0.2 0.08 


300 30.0 11.8 


' ■^0 , : 1 3.0 1.2 


"!■ '■• 

.3 ; 0.3 ■ 0.12 


400 40.0 ' 15.7 


MOS ; .' '^4.0 r 1.6 - 


,4 : 0.4 0.16 


500 50.0 19.7 
— : — !>. 1 


'50- > , 5.0 ■ , 2.0 


■^^■l 0.5 0.20 


600 60.0 23.6 


^60 M . ■ 6.0 ' 2.4 


xi'-e''^- 0.6 0.24 


1 

700 70.t , 27.6 


• '70 . - 7.0 / . 2.8 


' 7 0.7 0.28 


800 .1 " 80.0 /■ n% 


>0 ' ; 8.0' 3.2 


8 0.8 § 0.32 


900 t 90^0 , 35.4 


f -■■ '^'O.O 3.5. 


To 0.9 , 0.35 


1000 I . 100.0 39.4 




1 u , _^ 




INCHESTOCEimMETRES AND MILLIMETRES • ' I 


in. 1 fl cm . nun 


in. cm nun 


in. ; cm nun 


iO 1 ; 25.4 254.0 


' 1 2.5 25.4 


V 1/8 ; 0.3 ' 3.2 


• 20 50.8 508.0 


2 ^5.1 60.8 


,1/i j ■ 0.6 , ^.4 


30 76.2 762.0 


3 7.6 76.2 


,.'1|8'^, \ 1.0 9.5 


40 101.6 1016.0 


4 / 10.2 ^01.6, 


t, 1/2 ' 1.3 12.7 . 


60 127.0 1270.0 


5 12.7 127.0 , 


: 5/8 1.6. 15.9 


60 152.4 ' 1624.0 


6/ 15.2 152.i' 


.y 3/4 1.9 19.1 \ 


70 177.8 1778.0 


1^ 17.8 "/V^ 


7/8 ' 2.2 22.2 


80 203.2 2032.0 


/ 20.3 203.2.;;;. 




90 f;r ' 228.6 2286.0 


f 9 22.9 128.6 


V 


' 1 ; ' . Table 3 

:■: •■ • • , 

1 : 
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ANY WAY YOU WANT IT 
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1. You are working in a theatre as an assistant manager. With the 
change to metric measurement some of the tfaingsVou order, 
sell or use are marked only in metric units. You will need to be 
fiimiliar with appropriate Customary equivalents in order to 
communicate with customers and suppliers who use Customary 
units. To develop your skill use the Table on Information Sheet 
No. 10 and give the approximate me^uantityfboth number 
and imit) for each of the foOowing Customary quantities. 



Customary Quantity 


Metric Quantity 


a ) 2 lbs. of bulk mail 




b ) 4 qts. of silk screen ink 




c ) 4in.widead 


• 


d ) 10 acre shopping center 




e ) 100 lbs. of poster board 




f ) 18 in. wide poster 




S ) two-gallon can 




h ) Ipt. of film cleaner 


■1 / 


i ) 6 fl.oz. spray concentrate 




j ) 3 mile distance ' 


J 


k ) 1/pn. diameter cbid' 


\ 


• ) 5 acre parking lot 




^) 4ft.wideJd8le 




n ) Sin. X 10 in. photo 




0 ) 1/4 in. wide tape 





2. Use the conversion-tables from Table 3 to convel 




illoiing: 



a ) 15mra = 


V in. 


f ) 30in. = 


cm 


b ) 81cm = 


in. 


g ) 24'in'. = 


cm 


c ) 30 cm = 


in. 


h ) 5/8in. ' = 


mm 


d ) 22mm = 


. in. 


i ) 11/8 in. = 


mm 


e ) 65mm = 


in. 


j ) 43/4in. = 


cm 




3. Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metric before Ming out;the form. 
Complete all the information (Date, For, Nb;, etc.). / 
Order the following sullies; ' , 

a ) 6case8of6fl.oz.cups 
b ) 4 bags of 25 lbs. of popcorn ' 
c' ) Twelve 24 in. X 18 in. poster boards 
d ) 20 sq. yds. of upholstery materials ' 
e ) One hundred 20 gal. waste can liners 





REQUISITION • . ffl; 

Date ./■ ' 


For 








No. 




Date Wanted ' , . 


Deliver to 








— ^ 


QTY 


UNIT 


, ITEM 






» 

' ) 


' Requeste 


dby 


t 


JADProvedbv ' . 








,3 




• ■■■7 J' 



1 ■ _ . 
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SECTION A; 

\' 

1. One kilogram ii about the matt 
. ofa:\ 

[A] ^el 

^ [B] ai|ple8«cd 

' \c] lUketbiffl 

[D] Vokswagen'^Beetle'' ' 

2. A square metre is about the 
area of: \ 

[A] this sheet of paper 

[B] acardt^letop 

[C] a bedspread 

[D] a postage stamp , 

3. Advertising layouts are 
measured in: 

[(A I millilitrcs '\ 

[Bi^centiroetres 

[CJ icilopascals 

[D] milligrams 



6. The correct way to write tteire 
thousand millimetres is: 

[A] 12,000 mm. 

[B] 12.000 mm 

[C] 12000mm * 

[D] 12000 mm 

SECTION B 

7. Poster board 50 centimetres wide 
'alsohasawidthof: 

[A] 5 000 millimetres 

[B] 500 millimetres 

[C] 5 millimetres 

[D] 0.5 millimetre 

8. A 0.75 kilogram package ifr^he 
same as: 

[A] fsOgrams 

[B] 7500 grams ^. 

[C] 75 grams* 
'[D] 0.075 gram 



4. The area of a stage is measured in : gg^ION C 
fA) square millimetres ; gTTor measuring grams you would jise a: 



[B] square centimetres 

[C] square metres 

[D] square kilometres 



5. The correct way to write twenty 
grams is: ' 

[Al 20gms' 

[B] 20 Gm. V 

[c] 20 g. : 

[D] 20 g 



[A] tape 

■^'[B] rule 

[C] container ^ 

[D] scale ;, 

10. For measuring millimetres you would 
^ usea: 

[A] gage . 

[B] ruler ^ 

[C] cc^ntainer 

['D] scale ' 



11. Estimate the length of the line 
. segment below: 

H rV" \ H 

[A] ^23 grams ' 

[B] l6 centimetres 

[C] 40 millimetres 

[D] 14 pascals 

12. Estimate the length (itthe line 
segment below; 

[Al 10 mipi^netres 

^ [B] 4 centimetres 

, [C] 4 pascals; 

' [D] 23milligramB 

SECTION D 

13. The metric unit for liquid measure 
which replaces the fluid ounce it: 

■ [A] millilitre. 

[B] litre 

[C] /hectare ' 
[Df gram 

14 The metric upit for liquid measure 
. which replaces the gallon is; 

[A] millilitre 

[B] gram ♦ 

[C] litre , 
[Dl kUolitre/ 



UsethiicoaV«ni6n^leto 



mm in. 


mm in. 


inn 




in 


o.id 




(.Of 


90 
«u 


0 79 


300 


11.81 


30 


1.18 


400 


15.74 


40 


1.67 


500 


. 19.68 


. SO 


1.97 


600 


' 23.62 


60 


2.36 


700 


27.66 


70 


2.76 


800 


31.50 


80 


3.15 


900 


35.43 


9(i 


3.54 



15. The equivalent of 150 mm is: 

[A] 150 in. 

[B] 5.91 in. 

[C] 3.94 in. 
^ '[Dl 15 in. 

'i6. The equivalet^t of 610 nun is: 
' fA] 24.01 in. 

[B] 6.1 in. 
• [C] 61 in. ■ 
{Dl 28.84 in. 
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ANSWEJIS TO EXERCISES AND TEST 



Exercise iO 



EXERCISES 1 THRU 6 

The answers depend on the items 
used fpr the activities., . 

EXERCISE? ^ A 

Currently accepted metric units of 
measurement for each question are 
shown in Table 2. Standards in each 
occupation are being established 
• no\y so answers may vary. 



EXERCISES 

-a) 2.6 cm 

b) 58.3 cm 

c) 9.4 cm 

d) pcm. 

EXERCISES 9 THRU 13 



e) 
f) 



13.2 cm 
80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



\ 



metre 


centimetre 


millimetre 


m 


cm 


. him 


1 


100 ; 


. 1000 


\ 


200 


(20p0) 


3 


. (305) 


(3 GOO) 


9 


. (900) 


(9 000). 


(?) 


(500) 


5D00 


74 


(7 400) • 


(74 000) 


0,8 


80 


. • (800) 


0.6 


(60) 


600' 


^.025) 


2.5 


25 


^0.148) 


(14.8) 


J 48 


(6.39) 


639 


(639i)) 




ml 



3 000 



6 000 



(8 000) 



114 000) 



(23 01) 



300 



700 



(900) 
"25r 



(470) 



275 



litres 

. 1, 



3 



(6) 



8 



(14) 
IT 



OX 



(0.7) 



0.9 



0.47 



,(0.275) 



Exercise. 11 



litres 
1 



8- 



46 



(32) 



0.4 



0.53 



(0.48) 



millilitres 
ml 



8 000 



(5 000) 
IfOQO) ! 



32 000 



(530) 



480 



Exercise 12 



grams 
g 


kilograms 
kg 


•4 000 


\t 


9O0O 




23 000 


(23) ' 


(seoo) 


8 


300^ 


<(0.3) 


275 


. (0.275) 
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Exercise 13 



kilograms 
kg 


grams 

b 




7 OO't) 


11 . 


(11,000) 


(25) 


25 000 


0.4 ,■ 


(400) 


0.63 


m 


(0.175)^ 


175 



Exercise 14 



a 


5 i ; 


2 000 mm 
0.1 kg > 


b 


0.25 litre j 




50 mm k 


0.5 litre 


d : 


2.5kg 1 ; 


5(|0-kg 


•e \ 


120,cm m 


1000 cm 


f ,: 


250ml n 


25 mm 


g ) 


2000g 0 


240 cm 


h ] 


500 ml 




EXERCISES 15 AND 16 < 



The answers depend on the 
items used for the activities. 

EXERCISER 



Parti. 



25 



Part 2. 



a ) 0.60 in. J0) 76.2 on 
b ) 31.9 in. "g ) 61.0 cm 



c ) 11.8 in. 

d ) 0.88in, 

e ) 2.60 in.. 



Parts. 



h ) 15.9mm 
i ) 28.6 mm 
j ) 12.1 cm 



a ) 6.m.6ml d,) 16m^ 

J) ) 4.11.25kg e ) 100.75.8 
c ) 12-a0.96cm litres 
.x45.7?cm 



TESTING METRIC ABILITIES 



1. 


c 


9. 


D 


2. 


^' 


ID. 


B 


3. 


B. 


.11. 


B 


4. 


C 


■ 12. 


A 


5.. 


. D 


13. 


A 


6. ■ 


D 


14. 


C 


7. 


B 


15. 


B 


GO 


A 


16. 


A 



a 


i'0.9kg' 


i ) 177.6 ml. 


b 


1 3.8Utre8 


j ) 4.83 km ' 


c 


1 10.16 cm 


k ) 1.27 cm 


d 


1 4ba 


I ) 2ha 


e 


45kg 


m) '1.22 m ^ 


f 


45.72 cm^ 


n ) 20.32 cm X' 


g 


7.581itreJ 


25.4 cm 


1» ] 


0.47 litre 


0 ) 0.635 cm 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(•Optional) 



LINEAR 



Metre Sticks 

Rules, 30 cm 

Measuiing Tapes, 150 cm 
*Heigiit Measure 
*Metre Tape, 10 m 
*Trundle Wheel 
*Aiea Measuring Grid 

VOLUME/CAPACITY ■ 

*Nesting Measures, set of 5, 
. SOmMOOO'ml 

Economy Beaker, set of 6, 
50 ml -1 000 ml 

Metric Spoon, set of 5, 
lffll-25ml 

Dry Measure, set of 3, 
50, 125, 250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS . 

Bathroom Scale 
^Kilogram Scale 
^Platform Spring Scale' 
^ke Capacity 
10 kg Capacity 

Balance Scale with 8-piece 

massset. 
*Spring Scale, 6 kg Capacity 

TEMPERATURE 

i 

Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 

NEEDED TO COMPLETE OCCUPATIONAi 
MEASUREMENT TASKS 

In thisoccupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by V 

* A. Assorted Metric Hardware-Hex nuts, washers, screwi, 
cotter pins, etc. 

6, Drill Bits-Individual bits or sets, lmm..to 13 mm nuige 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 
ranje ■ ) 

E. Feeler Gage-13 blades, 0.05 mm to 1mm range 
P. . Metre Tape-50 or 100 m tape 

G. Thermometers-Special purpose types such as a clinical 
thermometer , . 

H. ' Temperature Devices-Indicators used for ovens, fi%ezing/ 
coohng systems, etc. 

I. Tools-Metric open end or box wrench .sets, socket sets, 
hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators 

K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
etcj ■ 

L 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city road, maps 
N. Containers-Buckets, plastic containers, etc., for mixing 
and storing liquids 

0. Containers-Boxes, buckets, cans, etc., for mixing and, 



Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, dieck with your school district's 
math and science departments and/or local industries for loan of their . 
metric measurement devices. 



Measuring devices currently are not available. Substitute devices (i.e., thermometer) 
may be used to complete the measurement tuic. 
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